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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal 
composition and to provide a liquid crystal device each 
having high order parameter. 

SOLUTION: The liquid crystal composition comprises a 
compound in which an acidic nucleus is connected 
through a conjugate chain to a basic nucleus, particularly 
a dye represented by formulae la, lb. Ha, lib [A and B are 
each a basic nucleus; L is a conjugate chain; R1 and R2 
are independently an alkyl group, an alkoxy group, an aryl 
group, an alkylamino group or an arylamino group of R1 
and R2 together form a 5- or 6-membered ring; X1 to X3 
are independently R3-N, O or S, and R3 is an alkyl 
group, an aryl group or a heterocyclic group; Y1 and Y2 
are independently O or S; other ring may be condensed 
with a ring formed by combining the hetero ring A or B 
with R1 and R2; the ring formed by combining the hetero 
ring A or B with R1 and R2 and the condensed rings 
thereof may have each a substituent group] and a liquid 
crystal compound. 
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3-v^>. 1. 3-viXfJ^b4^8Mt*ife 
y^7P^^>-1, 3-i;*>^bfc£i£t4&T*fe 

-So 

[0028] c^bO^tt^iciiflti^a^Svr^L 



(8) ^B32002-241758 



[0029] z i \*5m&tz\te&o)Bimm z Ffrt>uz> 
i. 3-v*^m&&tfmi t>tt*o »£l<i*. 

r;u^u. tu-jk «3tiss. /np^t^ r;un 10 

[0 0 3 0] L1fi<i:i;L2(iMaS$to 

U>JS^£ff£fi££*u ftlcKff§-8£f?t2S*S^fc 
£lM*3aSS^*<#*Ll\, **=#&ffil*a»a£*rL 

[003 1] 

[<bi 8] 




[0032] *fcffij<Z>*^>£<!:35£J&j£LTi£<. 

[0033] X1(iN-R4, OtfcliSSato X2 
fccfctfX 3 N-R 1 i % oS/cl*s£S-f o R4 

IS, MUMK^Mfrg 18, HfSt<lii^b7, 

^;u. A+vJk t9Wk Kfvik 3j-£*^S/ 40 
JU) . MSB? 1 4*6 1 8. »*L<f*l *&7 % ttfz 
#*L<I*1*&4©B*7;MPJU* {0!);itfB»&<b 

=FM , 7BftUIHb*ttl (fl*tf7y;u») . tKn 

^vTJ^US (fflitli. 2-tKP + i/lfJk 3- 

2-*wu?t^vx5 L ;K 3-*;u7t-;^->^pe;K 

vTJ^JH 2-> h^yifJk 2- (2 50 



£ m*.\zz-y*s ^>ifik 2- u-^h* 

tHx;ux^>u) % T'J— o*vrt;u7Kx;uT;u+JU£ 
t*v7^H (#J*l*2-T*^u*-*vx^ 

;u) . *;u/\*^;u7 ju-jus («*tf2-^iu*yy 

*;ug 2-x;U7t%x5 L ;u. 3-x;u*:7ae 

3-x;ut^^;u, 4-xju*:7*-;u* 2- [3- 
x;U7tx^D7K*v] x^ju. 2-tKP*v-3-x;i/ 
*:7ptf;u. 3-x;u^^ptK^vx h^ryif^) . 

-^77 h?f iH , «iftJSa«7';u*;u£ 

2- (eP'Jy>-2-t>-1 — (M X^U % 

10. $^iz»*L<(iffi^sa6^t>8o>^a«ru- 

^b20, #*L<l*8tff£»6rf>N£> 1 0. 3?blC»*L 

<fiK^»6^t>8a>a«Tu-;us mjuim&mo 
mtLxm-ftz m&o) v *<a» l/=7u -;u&*<*£ if t> 

£0 ) . ft^3Sl^t>2 0. »^L<l*K^&3^t> 1 

o. 3Ft>ic»^L<iiK^»4^t)8a)^a»am«rs 

(#1^IS2-37U;uS. 2-fi-^S, 2-tf'Jvil/ 

fr^/'jik 2 — rsy7'j;k 2-*** % /yi^ 2 

-f7yj;k 2-bf'J^v;U. 2-e«J 5vik 3- 

e^v;u. 2- (i, 3, 5-hU7'/'J;W > 3- 

(1. 2. 4-MJ7y'JJI/) . 5— r- !/"JJM . 
K*« 13^6 2 0. »*L<I*«*«3^?>1 0. $b 

iz»*L<i*at*»4A^&8(Z)a«tt*ai» 

h^ri>-2-e'J^US^i:^lf btl^o ) 3b<^ 
lf&*l*o R 1 &t/R2T*^$tl4T;U+;uS<!: LTIi 
«*tf. 1 8, #^L<I*1 ^t>7. J^lc 

»*L<li1^b40)il»7^US («iLI*. >^ 

^;u, ^^v;u % K^v^u, 

;U) . flll»1^b1 8. ^L<tt1^b7, l#fz» 

^L<I*1 ^t>4<Da^r;u^;uSA<^(f t>*v. aiftS 

t LriiW^aift£V^^(X>iftB^^SB«L^tCD^^ 



S. JjjutK^tvS. *ju*S. xwrhS, Thx^y 
S. t;u*ju;*ju:7*xju:*j;u/\^e-<juS * 

£ >*JU:7;J--JU;*UU/^E-f JUS) . 7>JI/ii;i//\ t: E^ 

jus (#l*.l£. T-fe^urtju/^E'fjuS) . r*>;ux;u 

-PT^-o^m (mx\z. 7-tT)i>*)\'7 7 : E<{ ;us) . 

^x^^^^ux^u^r^-f ;uS) . TU— jus. T/u 

3*vS, T'J-P*vSA<^lf £*i<5o R4tLt» 

*L<lot*a»0>TJU*juS O^ju. x^ju. :7a tf 10 

JU) . T'J — JUS C7xx;u. a« 

ju*>S) "efcSo 

[0034] X 1 <b LT#£L<fotN-R4T*&y. £ 
<|Z#*L<I*. N-Me, N-Et, N-Pht*fc 

So X2teJ:t/X3i:LT»*L<lii:tl=:scDii^T? 

fc So 

t 

[0 0 3 5] Y 1 fccfctfY 2l*&*0£fcf*S£S-ro 

L < l*<t *fwO<D*&T-fc£o 
[0 0 3 6] ^Sttfe<!:Ki±«<D«fl^1±lwfclxr. »* 20 

/<;ue^-;uK*St>ii-r>y>- 1 . 3-5? 
^->c7>ffl^-a-t?fcSo 

[0 0 3 7] R1fcJ:U:R2!^7^;k TU — 
JU. - N R 2 1 R 2 2 * fcli7JI/34*>SJ$to R 2 
1fccfctfR2 2l*. ^4tftUtt£lC % TKfftJSR-. TJU* 30 

ju. tu— ju*f=ii«^JlST?fcSo r;u*;u. ru- 

ju. a*»»ttwa(0R4feckt;R 1 K7>a»sa<3£if 

^S>1 8, »*L<I*1^&7. ^[Z»*L<(41 
4 0>&e&TJU:3*vS (fflxt*. > h + v, ih^r 
? -rv^PTK+i/, :?h*v. ^fv^h 

vl (0fl^.tfaeiSt LTfI^CDV3t)<a»LfcT;Un + 
i/&*<^(f t>tiSo ) tf^lf£*t£o R 1 feJ;tfR2i: 40 

lt»^l<i4. r;u^;u. ru-Jk tju^vSt? 

fey. *$I^*L<I*. >^JU. MJ^M/^P^JU. 

>^JUT?fc£ 0 

[0038] R5, R6. R7, R8, R1 3, R1 

4. Ri sfccfctfRi 6li&*aj£S£a-f o a^Si: 

LTI*7KmJl^fc«fet/BtiacDaSlSV^If 6tt«. » 
^ L < (iTK^UmT*. /\pV>J1^-. 7JU4rJUS, T'J — 

jus. r;u=i^rv'S-c*fcy. ftic#£L<iot*fRjm^. 

^SlJf^. ifiStll^. >^JUS. MJ^JUTf-P* ^/U 50 
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S. 7x-JH, h'J^WP^h^vSt^o 

[0039] R9fccfctfR 1 0lot#>* TJU^rJU. T'J — 
JUfE/cl#fif?tSS£^L. R9i:R1 OVISL&flZf&LX 

tcfci^o t;u*;u. T'J— jufc £ l9ff£*8Siiiltj&a> r 

3fcc»:i;R4a)8MA<flfbtl^o R9i:R10-eE8 

StoWzJMSLlV, R9i:R1 o-c»s»j«-r4»*a> 

a&S^LTI*. 1, 2-X^U>. 1. 3 

[0 0 4 0] R1 2I4TU— JU£fclot«fSiI8S££L. 
fctiU*. JK**6A>6 2 0, »*L<tt«**6^& 
10. $t>[^»*L<lotBtm»6^t)8CD*a«T , J- 

JUS (0«;L[i:7xx;uS. % «3§»6 

*>Mb2 o. «F*L<lctK^»6 7!)>b 1 o. $blc#£L 
< 1****6*^6 8 <D«*T'J-;u» («itli««Sa> 

« fc L T & If fc ffJ&CD V 4<B8t LfcT 'J - Jbft ft<* If * 

Mo fti*Ml3i4p-^ h*v7i-;i,S, P -^^;u 

;7xXjUS. p--?fJl,7i-JH, p □ D^x ~ 
JUS. p-^Dt^i-Jl/S, p-^P^E-o-^^JU 

?xx;uS. p-x^-ju^x— JUS. p-y^D^ 
0. »*L<l*ttt**3^& 1 0, $6f=»*L<l*a 

*»4^t,8 0)*«fta*»S (fliLtf 2-:7'j;uS. 
2-^fx-;uS. 2 — tf 'J v/us. 3-tr^*/U;u. 3 

— f V**» % /'JiU. 3— TV^7 % yUJk 2-^5^ 
% /MJU. 2-^^-9-y'JJU. 2-^T % /UJU. 2-tfU 

?v;k 2-eusv;k 3-e^v;u. 2- (1. 

3, 5-MJTyjJU) . 3- (1, 2, 4-h'JT*/ 
•j;u) . 5-^h^^'JjU) . N*R1^2 0, 

L<i*a*»3^& 1 o. *t>ic»*L<i*atma4^ 
bso)a«i«*ais (fflixisa^scD^^Lr^iffcSfr 

^OV^a»Ltc«maS^lf b+lSo ft<*Ml^l45 

->^;u— 2-^x-;uS. 4-y h+v-2-e'Jy 
iUStt^^tif A^lft>*iSo Ri 2tLt» 
*L<li^x^juS. /\p<t>S&T'J— JUS. t;u* 

JUa»T U -JUS. T JUZ1 ^ yiftT 'J -JUST* fc U . 

ftlzttfS. L < It? x x;uS. /\ay>l»r U —JUS. 

T )\,*r)\,m$kT «J — ;UST* fc S o 

[0041] TIES (la). (Ib). (lla)Sfc 
14 (Mb) -C?S*HS^b^*^<!: LTffll^C<t/)< 
^t^*Ll^o 

[0 0 4 2] 

Ut^ 9] 



(10) 
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da) 



Y1 



Y2 



(Ila) 



Ob) 

Y2 

(lib) 




x*: a 



N 



CN 




[0043] a (I a) , (lb), (Ila) fc*^ 

(lib) icfcivc, li*. #(Sffl-efc*o #&«gf±. * 



(L-0) 



(L-3) 



z=z 



(L-D 

=z-z= 

(L-4) 



z= 



(L-6) 




2= 

[0045] (L-0) - (L-6) |Cfcl>T. Zl*. 
C-R£fcl*NT*fco"C, Rl*. TKffllSC^ /\P^T>J1 

*>\ ±is (L-o) i*. (mmmw*^) -mm-sco 

[0046] it (I a) fccfctf (I b) [wfcl^T. R 1 

sy&-Cfc5*V &<5lMi. R* £R2 <h#*g^LT5 

M»*^ii6Mai^^i«-r^o ±ssr;u*jusii. a« 40 

tiffltt«3£*«LTl>^M<»*L^ 0 4S#T 

t>(w»*L<. 1 7bS 4 Ll\> -t 
li. 17!)51 2ffe^^t*<^L<, 17bS8T*fe^> 



LT, S§KKB8*fc(*ffl^ai (#£L<I*6M39) 
£ff£l£LT£<*:^o WlT\Z % a(Ia), (lb). 
(Ila) fccfci; (Mb) IZftrtZLVm (L-O-L- 
6) 



[0 0 4 4] 

Ub2 0] 



(L-2) 

=z~z=z-z— 



(L-5) 



z=z 



z=z 



[0 0 4 7] ±JB7'J— 37x^U*fcl*^-^^ 

r;u^;ur s^Sii. lti^t*cJ:l>o tju* 

£L<. 1J!)S8-CMC^:Wy»tL<, IP1S6 
t»$Ll^o ±IBT U —JUT 5 > Sli. 37x-;UTHy 
T^T-fc^C^SblcS^Ll^ Rl £R2 tt><& 

[0048] St (I a) * (lb). (Ila)fccfctf 

(lib) lessor, % x2 fccfci;x3 i*, ^tt-fti 

ttiiic. R3 -n. 0$f-|*St?fc4o x* I*. R3 - 
N£f-li0^fe£C£*<#*L<. R3 -N*fcliOT? 
fc&C£a<£blC»f:Ll^ X2 fc£I/X3 I*. ^ft-f 

ttliaii^ R3 -N£fcl*ST?fc5C£a<*?2:Ll\, R 

3 1*. t;u*;uS. T'J-;uS^fcii«J^B8S-cfc^o 
Ll* 0 SS*Kt;u*;usi*. #d!*£*fLT^T 
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C<h*<*?*L<. 17bS8T-fc$C,ta<£y8F*L<. 

[0049] ±8H7 y — ju«I4. ^x^;u*fcii^-^^ 

«f*li^o ry-;ugi4. a&££*r L-ci^r*cfci,> 0 

;ug. a&r;u*;ua. rju^-;uS, a»T;u^-;u 
r;u^;uSfccfci/S»r;u+;usoT;u^r;uei5»(*. ± 10 

JU*=;ug(D«fgJg^»l4. 27bM 1 4X*3bZ>Zttf1ti 
*L<. 2Ml0t*fc4Ci:^y»*L<, 27!>S 
8T?fe£C£a<££|Z#£L<. 27!>26T-fc£Z<tjb< 

ctt/t Kp+^uA<^**i^ 0 ±E«^iascoa^ia 20 

14. 5Ma^fcl*6MST*fe^)Ci:^»*L<. 

^c<t^»^Li^ 3f#Rttis*aH4. ^FttftflMHt-c 

[0050] 5« (I a) fccfctf (I b) ICfcl^T. Y 1 

fc£tfY2 14, -tti-etttt^ic; o^tci4sr*fc^o y 

1 *5«fctfY2 14. 1^*1*. Otfc^C^WSL^ 30 
[0051]4Cla), (lb). (II a) fc<fctf 
(Mb) lzfcl*T. P B3 A . BfcJ:t/R 1 tR 2 t 

3£ (I a) . (I b) . (Ma) te&lS (lib) \Z 

^dc-r^ss. a6t/ic-t4xbO)ag^«i(4, im^lt 

«i££*f LTL>Ttc*:l\> ffittT;U*;U£l4. 40 

4t»fcSCi:^B*L<, 1 7?>S1 o-e&az^AUy 

;uS(7)a»soffiiic(4. /Npy>ji^<$^*L€>c ry 

COO 5 2] TIBS* ( I A) Htzte (II A) XmZtlZ 

it&Witfitrz^o 50 



[0 0 5 3] 
Ut2 1] 



OA) 



R3-N A 




(IIA) 



R3-N A 




N 



CN 



[0 0 5 4] *£ ( I A) fc<£tf (IIA) ICfcl^T. L 

(4. #&8rt?fc4o #&ffi(7)£8fc<fctf<fll4. s£ ( I 

a) . (Ib). (Ma) fc^tf (Mb) \Ztel+%Lt 
mftXfo&o 4 (IA) leaser, R 1 fccfclXR 2 14. 

t\ &&IM4. R 1 £R2 t^JJgLt 5 MJS£fcl46 

14. 5t (I a) fccfcl/ (I b) [Cfclt&Ri fccfctfR 2 
^t^-Cfc^o S ( I A) fccfctf (IIA) ICfclxT. R 

3 14. 7^u*;u£. Ty-;ug£t-i4&3§$gT*fe5o 

#g<&safc£tf«i4. a (i a) %>&zf (iia) icjs 

l*£R 3 iEHrCfc*« S (IA) IZfcl^T. Y 1 fc£ 
t/Y2 14. ^♦L J P*taailC. 0*/il4S-Cfc^ 0 Yl fc 

[0 0 5 5] :£ ( I A) (IIA) i^tei^r. 

P3SAifc<*:tfRi <bR2 ttf1£<£Lxr*f£'?Z>&\z % ffi 

<z>«A<t6^Lri^rt<fci^ «s*-r*BSi4. 'O-tf^a 

T*fe£C Ll\> 5t ( I A) fccfctf (MA) Clfc 

$LWz*ti£><D&&mi* % aifeS^^LTt^Tt 
cfet^o a»*0>«lf4, xC ( I a) . (Ib). (Ma) 
fccfctf (Mb) iZfctelt^'^PSaA. Bfc^t/Rl t 

a»ati^«T?fc*o 

[0056] TIBS (I M a) *f-l4(lllb) 

[0 0 5 7] 
[^b2 2] 

(ma) anb) 



Yl 




Y 2 

[0058] S(IMa) fcj:t;(lllb) lcfct>r. L 

i4. &&mx&z>o x&wi<Dj£mte&ifm\*. s d 

a) . (I b) . (Ila) ti&lfi (Mb) ICfctt^Li: 
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[0059] S(llla) fccfctf(Nlb) ICfcl^T. 
XI . X2 fccfci;x3 14. *tl?*l1&*L\Z^ R3 -N. 

o*/c(ist?fcor. R 3 14. t;Mt;uS. TU— ;u 

*fcii«*sat?a&* 0 ^sosifc^witt, * (i 

a) fccfctf (II a) iCjSl+SRSfcHtrefcS. iC(MI 
a) fc£tf(Mlb) iZfc^T. Y' fc<fci;Y2 (4. 
^ttitJtfC. 0*fcl*ST?fc5 0 Yl fc£tfY2 (4. l\ 
rttt. Ot'ft§:tW$Ll\ £(111 a) fccfctfU 

lib) icjsi^r. bsc(4. 5M^fci4 6McD8ga»«isr- 

5*a*y t 6SBICD*A<»^ LI*. SC(llla) 
j3<fctf(Mlb) [Cfct^T. ^PJ8A. B&cfctfJMMk 

^>if>a-eft*cfc^»*L^, £(iii a) ascfctfo 

Mb) (CfclNT. ^fP9A, B*5<fctfflgg»MiaiC. at 
tfl::*jft*<Dtt£8SI4. tftiSlTLt^ttJ:^. S 

MMlt a (la) , (lb). (Ma) fccfctf 
(Mb) IZfcjSffS^T-DJBA, Bfcit/R 1 £R 2 <t 

[0 0 60] T1E£(MIA) -C«**t*fcft«B*«Wlz» 

[O O 6 1 ] 
Ut2 3] 

(IDA) 




% 
i 
i 

# 



10 



20 




[00 6 2] £(MIA) icfci^r. U4. #tt0u?fc 

So#ft«<D£«fc*tfffll*. S (la), (lb). 

(Ma) fc£t/ (Mb) iCfcltfcLfclWrC**. £(l 
MA) iCfc^T. R 3 7)V*r)l>&, 7*)-)ls&titz 
iitS*as-efc*o #S<7>£8fc£tf0!)l4. £ (I a) 
fccfctf (Ma) |Zfclf^)R3 <t^ti-C$>^o x£(MlA) 

dfcl^T. Yl fc<fct/Y2 14, ■**t-F*USltlc o**r 

teSTfc&o Yl fc£l/Y2 (4. ivfft*. 
<b?b<»*Ll\, 5t(MlA) icfcixx. 8SCI4. 5l*fc 

£Ll\ St(MlA) icfcl^T. ^^rPSlAfc^^flgflfifil 

^>tfV5ST-fe£Z<ta<#*Ll\> 3*(MIA) Izfcl^ 

(I a) . (Ib). (Ma) ti&lf (Mb) Izfcfcl* 
&^t-P*8A. Bfc^l/Ri £R2 ttftSGLXtetfL-f 

[0 0 6 3] JUTIC. *fc^3(D0!)£^-fo 
[O O 6 4] 
Hb2 4] 



CoH 




[0 0 6 5] 
Ut2 5] 



n-C5H 1 ! 




n-C 4 H9 




n-C3H 7 



CH 3 



[O O 6 6] 
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[0069] 



[ft 2 9] (20) q v 




o 

[0 O 7 4] 
[ft3 4] 



(14) ^^2002-241758 



(23) _CH* N 

C2H5— N /— ( / — \ 




[0 0 7 6] 
[<b3 6] 




[0 0 7 7] 

nt3 7] 




[0078] 
[<b3 8] 




F O 

10 [0079] 
[<b3 9] 




O 



[0081] M^mt'&m-ztxTCD'xm* its 

1. -«W*ffl*tt«^Ki±«*^*fe* 

<DF. M. Harmer^. Heterocyclic Compounds - Cyanine 
Dyes and Related Compounds, John Wiley & Sonsfct 

3— *. P>K>. 1 9 64$flK 
©D. M. Sturmer^. Heterocyclic Compouds - Special 
Topics in Heterocyclic Chemistry. S£ 1 8$. ^1 
4 4 8 2fr£> 5 1 51, John Wi ley Samp; Sonsfct- 

zl — B—O* P>K>. 1 97 7$^ 
®Rodd* s Chemistry of Carbon Compouds. ^2ffi. 4? 
'J a-A I V. y^— KB. ^1 369^b422 
H. Elsevier Science Publishing Company Inc. tt— — 
3.-3—*. 1 9 7 7^f«J 

R. Gomppert). Tetrahedron Lett. . Vol2. Pp. 165-169, 
1968^ 

R. Gomppert>. Angew. Chem. , Vol.78, p. 545. 1966^ 

3. >T 5 ?y-)\,£i&&&&tTtZ>&m 

R. Gomppert). Chem. Ber. . Vol.98, pp. 1374-1384, 19 
65^ 

4. 1, 3-^>y>vt>$»Mtt^ 
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J. Ploquinb. Eur. J. Heterocycle Chem. , Vol.17, p 
p. 997-1008, 1980* 

[0082] &&m=Fiz\*. x«sia±a>fi**flMiL 

JBLTi<£l\> ^(D-fettfefStlCOl^Tli. A. V. Iv 
ashchenkoH. Dichroic Dyes for Liquid Crystal Disp 
lay, CRCtt. 1 9 9 4*lcie®<D*<fc£ 0 

l^o 10 

[0 0 8 3] &&m=Flzmi^z>tiZ>** h&ai*. B5iS 
*Xh&g£LTIi. *T^*:/^tS&<&lM*X> 

^r;U. v7y7i-;^DA^X ^StSlft? x 
-^v^D^X v7yt^7i^l/tf'J5v>, 20 

JUbf'J SvX ^^^M^T^Uzi^r^ajft^x-jUe'J 

fi» h^>^b-&^fccfei;r;u^r-;uv/^ da*?/M 
¥t&ltfS#Sgi 4 2Stm *if/Wx/\>K^-; 

HWX»«BBtt. 1 989^ S154-192" 
ft&tfUl*7 1 5-7 2 2H(ClBm*<fc^o TFT 

i:iLfc7^*t**ftfc*^ h««*«ffl-r*Ci:* 

-e£6 0 30 

[0 0 8 4] JMUMMfelC. *X hjaft<0«3tt*^b* 

ftlMb*tt£g6anLT4i.fcl\, *fc. *-f^iHbfttt. 
SRn«»4R*lfc*l>l*^bl»jl:#J*. SSaBfiEttlcSliD 

/WxA>K?^», BfUx««rHM±. 1 9 8 9^ « 

1 9 9-202 MI^I5a#fc£o 

[0 O 8 5] *X h?«filC»-r-6-fettfe*<Dit*tt. 
O. 1-15ia%^»tL<, O. 5~6Hfi%2><£ 40 
&lc#*Ll\, xfettfeStfi. *x>;*a LT 
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